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 Abstract 
The concept of new urbanism has become the subject of active discussion and debate 
among planning scholars and practitioners in the last decade.  Proponents and critics are often 
working with different ideas of precisely what new urban developments look like, a problem which 
only confuses discussions on the merits of the concept.  Efforts to formally define new urbanism, 
such as the Charter of the New Urbanism, still do not offer quantifiable characteristics nor a method 
for comparing across developments.   
To address these issues, this thesis will consider new urbanism as an index of continuous 
values, based on how much or how well a development meets criteria, rather than as a binary state.  
Simply classifying a development as new urban or conventional does not capture the full range of 
variation in types of development, nor does it allow for meaningful comparisons between 
developments.  The immediate application of the index will be to a hazard mitigation research 
project at the University of North Carolina by Professors Philip Berke, Yan Song, and David 
Salvesen, funded by the National Science Foundation.  
 In order to be useful for research projects attempting to analyze many developments, the 
index of new urbanism was designed to be relatively quick to implement using readily available or 
calculable data.  This analysis presents a complete discussion of methods to allow replication for 
other datasets and a critical evaluation of how well the index performs in capturing differences 
between neighborhoods and the new urban principles.  The methods presented here improve upon 
existing methods for evaluating neighborhoods in offering a more comprehensive approach 
designed to maximize the options for evaluating variability between neighborhoods.  The process of 
measuring new urban neighborhoods is valuable, and quantifying what we can already evaluate 
qualitatively can be a useful tool in the research and application of neighborhood design.  
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1.  Introduction 
1.1  Overview 
The concept of New Urbanism has become a subject of active discussion and debate among 
planning scholars and practitioners over recent decades, lauded by some as an answer to sprawl but 
criticized by others for shortsightedness.  Proponents and critics are often relying on different ideas 
of what, precisely, new urban developments look like, a problem which only confuses discussions on 
the merits of the concept. 
New urban developments are generally considered to include a mix of uses and housing 
types, an interconnected network of streets, a town center, formal civic spaces and squares, 
residential areas and pedestrian oriented design.  Still, it is difficult using this general set of criteria to 
actually classify a particular development as new urban.  For example, what constitutes a “mix of 
uses”?  Should a neighborhood surrounding a golf course with a pro shop qualify as new urban 
alongside a development with 3-story retail/office/residential mixed use buildings? 
Efforts to formally define new urbanism, such as the Charter of the New Urbanism 
(Congress for the New Urbanism 2001), still do not offer quantifiable characteristics nor a method 
for comparing across developments how well each meets the criteria.  Even such a detailed 
definition does not address the fact that most developments claiming to be new urban will never 
meet all criteria – how many criteria must a development meet to be classified as new urban, and 
should they all have equal weight? 
To address these issues, this thesis will consider new urbanism as an index of continuous 
values, based on how much or how well a development meets criteria, rather than a binary state.  
Simply classifying a development as new urban or conventional does not capture the full range of 
variation in types of development, nor does it allow for meaningful comparisons between 
developments. 
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 2
The immediate application of this index will be to a research project of UNC Professors Phil 
Berke, Yan Song, and David Salvesen, funded by the National Science Foundation.  This larger 
project aims to provide guidance to state and local governments, planners, designers, and developers 
on how hazard mitigation can be considered and integrated into the adoption of new urban 
development plans, codes, and implementation practices.  The project started with a list of 647 “new 
urban” developments as compiled by the New Urban News in December 2003.  After talking to 
local planners familiar with the developments and examining detailed data, the researchers saw that 
there were inconsistencies in the developments listed as new urban, such that their comparability for 
statistical purposes may be problematic.  A consistent definition of new urban development and 
some method of relative comparison of “new urbanness” among developments is crucial to the 
success of this project.  A new urban index would also be applicable to other research projects and 
analyses. 
In order to be useful for the NSF project, or other research projects attempting to analyze 
many developments, the index of new urbanism should not be very time-intensive to implement for 
any one development and should use data that is easily obtainable.  With infinite time, a very 
complex, detailed and accurate measure of new urban characteristics may be obtained, but such a 
measure would be limited in its usefulness.  For example, the U.S. Green Building Council, together 
with other groups, is currently developing the first national standard for neighborhood design 
through the Leadership in Energy and Environmental Design (LEED-ND) program that will 
integrate the principles of smart growth, new urbanism and green building.  The draft LEED-ND 
guidelines show that the certification process will require extensive data collection and verification of 
attributes of a particular development (U.S. Green Building Council 2005).  The LEED-ND 
program will certainly be useful, and the rating system will help inform the development of a quick 
index, but the guidelines are simply too detailed to apply to many sites for a single research project. 
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The goal of this analysis is to develop a continuous index of new urban characteristics that 
can be applied to specific neighborhoods using data that is publicly available or easily obtained 
through brief interviews with planners or the developer.  One advantage of having relatively few 
data requirements is that the index could be applied to developments that are in the proposal or 
early construction stage, possibly informing adjustments to site plans during the approval process 
and providing additional data points to researchers.  The main advantage of creating the index, 
however, is the ability to compare projects that claim to be new urban on a common scale.  Being 
able to quantify new urbanism may also help clarify the concept of new urbanism in offering a more 
concrete definition. 
 
1.2 Research Areas 
This thesis will address three specific research areas: 
Area 1:  What elements of a neighborhood are most often considered to be new urban?  
Which of these elements can be quantified in an objective manner?  Which elements can be 
ascertained through brief interviews or site plan analysis?  How can these elements be 
combined to form a composite score? 
 
Area 2:  What are the results of applying an index of new urbanism to a set of real 
developments?  How well do developments that claim to be new urban perform on the 
index when compared to conventional suburban developments? 
 
Area 3:  How well does the index capture what it was intended to?  Do different index scores 
indicate meaningful differences between neighborhoods?  What caveats apply to the use of 
the index as a comparative tool? 
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2.  Background 
2.1 Defining New Urbanism 
New urbanism began to coalesce in the 1970s and 1980s as an urban design movement 
emulating and modernizing historic urban patterns (Ellin, 1996).  In 1994, it was more formally 
organized in the creation of the Congress for the New Urbanism (CNU), which is dedicated to “the 
replacement of sprawl with a neighborhood-based alternative” (Duany et al, 2000, p. 254).  The 
CNU was founded largely by architects, along with urban designers, planners and engineers and 
other professionals.  The CNU prioritized a higher-density mix of land uses, diversity of population, 
pedestrian-scale streets and mass transit as alternatives to automobiles, and well-defined public 
spaces (Duany et al, 2000). 
In 1996, the Congress signed its Charter, which presents 27 principles of new urbanism at 
three levels: the region, the neighborhood, and the street.  Most of the principles are broad, such as 
“the development and redevelopment of towns and cities should respect historical patterns, 
precedents, and boundaries” and “the design of streets and buildings should reinforce safe 
environments, but not at the expense of accessibility and openness.”  Later descriptions have 
attempted to be more specific, notably the Traditional Neighborhood Development (TND) 
checklist in Duany et al (2000).  The checklist covers 62 items under 6 headings: the regional context, 
the site context, the plan structure, the thoroughfare network, the streetscape, and the building, with 
emphasis on the last.  This list is significantly more concrete regarding design-specific elements, with 
items such as “Are curb radiuses at intersections a maximum of 15 feet, with a typical measurement 
of 10 feet at local intersections?”  Some items are less specific, offering little assistance in analyzing 
developments, such as “Does the TND provide a relatively balanced mix of housing, workplace, 
shopping, recreational and institutional uses?” 
From these definitions, several general qualities of new urbanism emerge: 
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? Medium to high residential density 
? Mix of land uses: residential, commercial, recreation/open space, civic, institutional 
? Variety of housing types, sizes and prices 
? Interconnected street network for accessibility 
? Town/activity center with prominent civic uses and transit stop, within walking distance of 
most homes 
? Pedestrian-oriented streetscape with sidewalks, street trees, narrower street widths and 
shorter building setbacks 
? Parks and playgrounds are within walking distance of every home 
? Parking lots and garages rarely front the street 
New urbanism may be better understood relative to its opposite, conventional suburban 
development.  Such development often has wide streets, large minimum lot sizes with large front 
lawns, segregated land uses, and curvilinear streets with cul-de-sacs.   
While the Charter of the New Urbanism is the closest thing to an “official” definition of 
new urbanism, it is by no means the definitive answer on the subject.  The trend of new urbanism is 
also known under other names, such as traditional neighborhood development (TND), transit-
oriented development (TOD), and neo-traditional development.  In practice, new urbanism (and 
related terms) are not universally understood.  Few, if any, developments meet all of the stated 
qualities of new urbanism as a result of impracticalities and changes necessary to successfully market 
the homes.  The result is many “hybrid” developments that may incorporate some new urban 
concepts while retaining some conventional aspects.   
The particular experience of individual practitioners and researchers with hybrid 
developments, which often advertise themselves as new urban, seems to influence their perception 
of the concept of new urbanism.  In fact, some proponents believe that hybrids pose a serious threat 
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to the new urban movement precisely because of this tendency, while others believe that hybrids 
nonetheless represent an advancement from conventional suburban development (Steuteville, 2004). 
For example, even though one of the principles of new urbanism is to infill development 
within existing urban areas, in practice many new urban projects have been located as greenfields at 
the urban fringe.  Many of the new urban concepts, such as creating a town center and incorporating 
lots of open space, require large undeveloped tracts that are not as readily available for infill projects.  
The propensity of new urban developments to be suburban-type greenfield projects with little or no 
mass transit connection is therefore a common criticism of the concept (Ellis, 2002).  In response, 
the CNU has formed task forces to discuss and study topics such as inner-city revitalization and the 
role of new urban projects in economic development (Dietrick, 2004). 
Another common criticism of new urban development is that it does not adequately address 
environmental protection (Godschalk, 2004), again more as a result of how new urbanism has been 
applied rather than how it was defined.  Berke et al (2003), however, tested the hypothesis that the 
higher density, pedestrian orientation and mixed use design of new urban developments would lead 
to lower impact on watersheds through reduced stormwater runoff and preservation of 
environmentally sensitive areas.  In greenfield locations, new urban developments were much more 
likely than conventional developments to protect and restore sensitive areas and protect open space.  
The relationship was less clear in urban infill locations.   
It is important to note that the purpose of this analysis is not to argue the benefits or 
shortcomings of new urbanism as a concept, but rather to attempt to synthesize an index of 
objective, measurable new urban elements that can be applied to various development projects.  The 
gray area of hybrid developments is precisely where the index developed here will be particularly 
useful.     
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2.2 Quantifying New Urbanism 
With an idea of the elements of new urban developments, the task of this analysis is to quantify 
those elements so that they can be reliably measured for different projects.  Quantifying aspects of 
new urbanism and developing a common scale for comparison is essential to effectively evaluate 
new urban developments.  Measurements to describe urban patterns should be adapted specifically 
for the goals of new urbanism and smart growth, argues researcher Emily Talen, because such 
measurements implicitly entail a subjective view of what is of value and therefore worthy of 
measurement (2003).  Talen goes on to assert that without tools to effectively measure and represent 
new urban ideas, the concept proves intangible.   
 While attempts to quantify physical form are necessary, they are also inevitably biased and 
incomplete (Talen, 2003).  Talen quotes Jane Jacobs’ (1961) criticism of the tendency of planners to 
represent cities as two-dimensional problems whereas in reality the problem of the city is the 
“multiplicity of choices and complexities of cross-use.”  Short of a thorough modeling of specific 
locations, however, two-dimensional analysis is the most that can be accomplished in a short time 
frame.  Talen also notes that data source and aggregation methods will yield different outcomes, 
especially regarding density (2003), and that quantification in measuring access necessarily sets up 
the problem of defining spatial areas and boundaries, thus arbitrarily dissecting the urban pattern 
into zones that are ‘in’ or ‘out’ (2002b). 
 Other studies comparing the qualities of neighborhoods have wrestled with this issue of 
how to define the boundaries of a neighborhood or study area, especially as it influences statistical 
results.  Some studies use census tracts or other predefined boundaries, others use neighborhoods as 
defined by survey participants, and still others use proximity to a parcel or central location.  For this 
analysis, site plans for specific developments are used, thus defining the neighborhood or unit of 
analysis by the parcel boundaries of each specific development and avoiding aggregation entirely.  
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The analysis is constrained to the characteristics of the development itself, as data on the 
surrounding uses are not readily available enough to permit quick analysis.  This constraint 
undoubtedly brings into question the usefulness of measures such as land use mix: if an infill 
development does not include substantial office and commercial uses because the development was 
adjacent to existing such uses, is it valid to consider that site as less “new urban” than a Greenfield 
site that does? 
 Research quantifying elements of neighborhoods, new urban and otherwise, is abundant.  
The vast majority of research completed to date, however, has quantified only a few aspects of 
neighborhoods rather than compiling a comprehensive new urban index.  Nonetheless, examining 
the method of measurement employed in this research may inform the selection of methods for the 
more comprehensive approach used here.  Much of the research has centered on travel demand and 
mode choice in neighborhoods with different land use patterns.  Bagley (2002) includes a thorough 
review of this literature (see, for example, Cervero and Radisch, 1996; Southworth, 1997; Tong and 
Wong, 1997).   
 Friedman et al (1994) studied 550 San Francisco Bay Area communities defined by census 
tracts as suburban if they were developed since the early 1950s with segregated land uses, had a well-
defined hierarchy of roads, concentrated site access at a few key points and had relatively little transit 
service.  Traditional development, on the other hand, was defined as tracts that were mostly 
developed before World War II, had a mixed-use downtown commercial district with significant on-
street curbside parking and had an interconnecting street grid and residential neighborhoods in close 
proximity to nonresidential land uses (p. 64).  Cervero and Kockelman (1997), in a study of how the 
built environment impacts travel demand, included pedestrian-related factors such as sidewalk and 
bike path quantity, automobile-related factors such as amount of parking and average arterial speed 
limits and density-related factors such as nearness to stores and number of jobs per acre.  
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 Srinivasan (2002) compared how neighborhood characteristics affect mode choice for 
work and non-work trips.  To measure the street network, the author used street density, 
intersection density, cul-de-sac density, and proportions of cul-de-sac, three-way and four-way 
intersections.  Aside from street network, most of the measures used in this study are not relevant to 
the analysis here because they were applied for an entire metro area, with a vastly different scale and 
level of variation.  For example, the measure that Srinivasan uses to capture land use mix involves 
statistical Haralick measures of texture based on high-resolution satellite images, which is clearly too 
data- and processing-intensive to be used here.  Talen (2002b) studied pedestrian access as a 
function of locations and characteristics of origins (e.g. parcels or census blocks), destinations (e.g. 
facilities, shopping or employment), and the routes between them. 
 Talen (2003) did not conduct an empirical analysis using measurement of neighborhoods, 
but suggested measures adapted for the language of new urbanism and smart growth.  Specifically, 
she covered enclosure (length of street bordered by buildings or trees), lost space (parking lots, 
undefined open spaces, vacant land), public space (using the ratio of defined to undefined public 
space), spatial suitability (“unsuitable” is residential lots fronting busy arterial streets), proximity of 
uses (units within a distance of retail), use mix (number of different use types within a defined area), 
definition of centers and edges, and divisions (barriers between facilities that form barriers to 
pedestrians).   
 Song and Knaap (forthcoming) measured 23 neighborhood characteristics in areas 
surrounding new residential development in Portland, Oregon, then used factor analysis to 
categorize them into six distinct neighborhood types.  Again, many of the measurements used in the 
study are either unavailable, not applicable, or too time-intensive for the type of analysis conducted 
here.  The authors used the number of intersections, number of cul-de-sacs, street length, and block 
size to measure the street network design.  They used lot size, number of lots, and floor area of 
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houses to measure density, and acres in various land uses to measure mix of uses.  Accessibility was 
measured using distance to commercial use and bus stops, and alternative transportation was 
measured using the number of bus stops, length of bike lanes and sidewalks.  Finally, natural 
environment was measured using the acres of open space and tree canopy. 
Part of the motivation to create a continuous index of new urbanism for the comparison of 
development projects in this analysis was to obtain more detailed measures of neighborhoods than a 
“type” classification.  I perceive that a continuous index allowing a virtually infinite number of 
comparisons would be more applicable to the needs of practitioners in addition to researchers.  
Practitioners evaluating proposed developments as well as the conformance of existing projects to 
new urban ideals may find the greater level of detail more useful.  Researchers seeking to generalize 
for the purposes of statistical evaluation may still do so using the data provided by the 
measurements.   
The concept of abandoning binary or categorized evaluations in favor of continuous 
variables is not new.  Bagley et al (2002) went even further in arguing that traditionalness (or new 
urbanness) and suburbanness should be considered multidimensional continuous variables (p. 690): 
“There are several problems with this dichotomous approach to classifying neighborhoods. 
First, traditionalness-suburbanness is not an either-or condition; rather, it is a continuum 
along which it is possible to fall. Further, it is not a monolithic construct; rather, 
neighborhood type designation is a composite of a number of traits and it is possible for a 
neighborhood to look more traditional on some traits and more suburban on others. Thus, 
neighborhood type may involve multiple dimensions rather than a single continuum.… 
restricting the designation of an entire neighborhood to one of two discrete types either 
results in discarding considerable data (for ‘hybrid’ neighborhoods) or distorting the 
subsequent analysis (through misclassification).” 
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 Bagley et al not only recognized the need for a continuum of measurement, but also used 
surveys to determine how individuals in different parts of the same neighborhood perceived the 
function of the neighborhood.  The authors’ study included measurements of 18 characteristics, 15 
of which were disaggregated variables gleaned from surveys (for example, perceived pleasantness of 
walking and cycling in the neighborhood, parking availability, distance to nearest public transit and 
grocery store, presence of sidewalks) and 3 at neighborhood-wide levels (average speed limit, 
indicator of grid street system and indicator of population density). 
Almost all of the variables Bagley et al use are characterized as binary yes/no answers, with 
some continuous variables for distances.  Population density, for example, is categorized as 1=high 
or 0=low, and grid-like street configuration is categorized as 1=high, 0.5=medium, or 0=low.  
Although binary variables are realistically the only reliable answers one could glean from a 
questionnaire of the general population, categorizing the continuous neighborhood-wide variables as 
binary is discarding considerable data and variation among the neighborhoods.  Moreover, the 
criteria by which population density and grid-like street system were categorized was not detailed in 
the article.  I feel that while Bagley et al’s overall purpose of creating a continuous index of 
neighborhood characteristics was completed, there remains room for improvement to capture 
additional variation.  Moreover, since the goal of the index in this analysis is to achieve a single 
measure for each development to facilitate comparisons between developments, a disaggregated 
multidimensional index as Bagley et al construct would be more information and more time-
consuming than this project can allow. 
 Another example of research that used measurements of various characteristics in 
neighborhoods to build a continuous index of “new urbanness” is the work of L.J. Aurbach (2005).  
Aurbach rates nine categories on a scale of one to five, with the option to calculate a total score with 
or without category weighting.  Five of the categories are evaluated objectively and quantitatively 
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based on a single measure: housing choice (probability that any two dwellings are different in type or 
size), mixed use (number of land use types), connectivity (intersections per square mile), external 
connections (entrance/exit points per perimeter length), and proximity (percentage of land within 
walking distance of center, schools, parks, transit).  The remaining four categories are evaluated 
based on an interpreted or subjective determination of “overall quality” by the evaluator: location, 
streetscapes, civic space, and architectural aesthetics.   
 While several of Aurbach’s ideas and measurements are innovative and will be useful in this 
analysis, I find his analysis lacking in that it does not include density in any form.  Density is often 
considered to be the hallmark difference, at least quantitatively, between new urban and 
conventional developments, so I find it curious that it was not included.  In addition, I find it 
problematic to include subjective determinations, even if eliminating subjectivity means excluding 
some of the design-based characteristics that are so important to new urbanism as a movement.   
 Two additional methods that have been or will be used to compare neighborhoods on a 
continuous scale are the INDEX software package and the forthcoming Leadership in Energy and 
Environmental Design for Neighborhood Developments standards (LEED-ND).  INDEX 
software, produced by Criterion Planners, offers planners a comprehensive set of possible indicators 
to measure conditions, inventory assets and liabilities, identify issues, evaluate alternative courses of 
action, and monitor change over time.  A sample of indicators relevant to new urbanism are: spatial 
dissimilarity, human and structural density, balance of land use, block size, ratio of pedestrian route 
intersections to dead ends, parking ratios, transit stops per square mile, number of transit modes, 
and street widths.  While the INDEX software could assist in creating the kind of new urban index 
undertaken in this analysis, the time cost for setting up the electronic data for each individual 
location for new urban projects in this analysis would be prohibitive.  The software does offer a 
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viable option for a single city or jurisdiction, where it would be necessary to set up only one set of 
geographic data for streets, transit and land use. 
The LEED-ND Standards (2005), established by the U.S. Green Building Council, Congress 
for the New Urbanism and Natural Resources Defense Council, are currently in draft form and are 
expected to be finalized in 2007.  The LEED-ND standards offer an objective basis on which to 
certify developments as smart growth.  While the standards may change substantially in review, the 
LEED-ND Core Committee has stated that “the qualities of an ideal neighborhood include that it 
has a legible center and edge; is limited in size, typically five minutes average walk from center to 
edge; has a mix of land uses, to allow for some basic daily needs to be satisfied within the 
neighborhood; accommodates a diversity of household types; has an integrated network of walkable 
streets; and has special sites reserved for public spaces and civic buildings” (p. 4). 
The rating system itself is divided into “Credits” and “Prerequisites.” In order to be certified, 
a project has to meet all of the prerequisites. Each credit is optional, but contributes to the project’s 
point total. A certain point total is required for certification, and higher point scores are required for 
silver, gold, or platinum LEED certification.  In their current form, the standards include 114 
potential credit points divided into four categories: Location Efficiency (25% of total points); 
Environmental Preservation (11% of total points); Compact, Complete, & Connected 
Neighborhoods (37% of total points); and Resource Efficiency (22% of total points). 
 In theory, the LEED-ND standards are very similar to the index created in this analysis, but 
the two differ significantly in purpose and scope.  LEED-ND is intended to be applied in a 
thorough, time-intensive manner involving measurement and certification of all credits, which may 
take months for a single project since many credits require independent impact studies.  Moreover, 
the full scope of characteristics included in LEED-ND is far wider than could be considered with a 
quick index.  Nonetheless, this analysis draws several elements from the LEED-ND standards. 
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3.  Methods 
3.1 Criteria for Selecting New Urban Components 
The first step in building a new urban index for neighborhoods is to select relevant 
measurements, possibly using or adapting measurements used in earlier studies.  The second step is 
to evaluate the data requirements of calculating the measurements.  The third step is to identify a set 
of neighborhoods to use as test cases in applying the index.  The final step is to actually collect the 
data and conduct the measurements, then combine and weight the results to produce a score for 
each test development on the new urban index.  The results of calculating the index will be 
presented in Section 4. 
 The main criteria in selecting components for the new urban index were data availability and 
the measurability and objectivity of the component.  Data availability was crucial since one purpose 
of the index is that it be applied relatively quickly to many developments in a study.  Data 
requirements will be discussed in more detail in the next section.  Measurability and objectivity were 
important qualities as well since many of the design elements of new urbanism are neither 
measurable nor objective.  Design elements such as the sense of enclosure, for example, and 
architectural elements such as the style and floorplan of dwelling units are difficult to measure in a 
quick and objective manner.  Omitting subjective elements, which are seen by many as key to the 
new urban concept, may indeed introduce bias in the index.  Bias may result in the sense that the 
index fails to capture the true new urban concept, and may represent some developments differently 
than they are in reality.  I feel that this potential bias is warranted since more harm would be done by 
applying criteria that cannot be justified objectively or replicated by other researchers. 
 Moreover, I acknowledge that my selection of components of new urbanism to measure, the 
methods I use to measure, and the scales used to convert the measurements are inherently 
normative judgments.  These decisions are subject to my interpretation of the most important 
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aspects of new urbanism and the specific intended application of the index.  Another researcher may 
well come up with a very different construction of a new urban index given the same task.  I justify 
this subjectivity by making the components, methods and conversions transparent, such that others 
can modify them based on their perception of what matters and the particular applications they have 
in mind.   
 The components of the new urban index are presented in Table 1, divided into four 
categories: mix of uses, mix of housing types, connectivity/walkability, and context.  Mix of Uses is 
intended to capture the difference between a conventional residential subdivision, and a diverse new 
urban development with an activity center that offers retail shops to serve daily needs and office 
space to provide jobs for neighborhood residents.  New urban neighborhoods should have a 
discernible town or activity center, which is clearly the nexus of the community, using the design of 
streets and public spaces to define it.  Multiple activity centers in a larger community is acceptable 
and preferred in order to put more uses within walking distance of homes.  The mixed use building 
component is intended to incorporate the vertical integration of first-floor retail and upper-floor 
residences, which is a recognized element of new urbanism.  Remaining components are simply the 
percentage of area comprised by particular uses that are important to new urbanism: retail and office 
space, open space and recreation, and civic and institutional.   
 The mix of housing types is represented by three components: density, and two measures of 
proportion of residential housing types.  This category is trying to capture how “available” a 
neighborhood is to variety of demographics.  The theory is that more diverse places have a higher 
quality of living and more longevity.  Residential density is calculated based on the number of 
dwelling units divided by the area in residential use, which includes the area devoted to 
neighborhood streets and similar uses intertwined with residential uses.  Non-residential uses, open 
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space and water are excluded from this calculation.  A more precise calculation of residential density 
is suggested by other sources, but such is not practical without a GIS including parcel boundaries. 
 
Table 1. Components of the New Urban Index 
Attribute Native units Method of Acquisition 
Mix of uses    
  Activity center? yes/no Site plan (visual) 
  Mixed use buildings? (vertical mix) yes/no Interview, site plan (visual) 
  Retail and office space percentage of area Interview 
  Open space/recreation percentage of area Interview 
  Civic/institutional space percentage of area Interview 
Mix of housing types    
  Average residential density units/residential acre Interview 
  Non single-family dwelling units percentage of DUs Interview 
  Probability of different housing size or type 
chance that random 
selections will be different Interview 
Connectivity/Walkability    
  Average block perimeter feet Site plan (GIS) 
  Intersection density intersections/sq. mile of developable area Site plan (GIS) 
  Proportion of cul-de-sacs percentage of total junctions Site plan (GIS) 
  Percentage of streets with sidewalks percentage of street miles Site plan (GIS), Aerial photos (visual) 
  Hike/bike trail density miles/sq. mile of total area Site plan (GIS) 
  Quarter mile walking distance of town center percentage of area Site plan (GIS) 
  Half mile walking distance of school percentage of area Site plan (GIS) 
  Quarter mile walking distance of parks & recreation percentage of area Site plan (GIS) 
  
Non-residential uses within quarter mile 
walking distance of town center or centroid count 1 - 13 
Site plan (GIS), 
neighborhood website 
Context    
  Infill/redeveloped? yes/no Interview, Aerial photos (visual) 
  External access points access points/perimeter Site plan (GIS), Aerial photos (visual) 
  Public transit stop on site or within half mile walking distance of boundary? yes/no 
Interview, local 
government websites 
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The percentage of dwelling units that are not detached single family homes, which is 
standard in conventional suburban developments, is a simple proportion to capture the percentage 
of non-standard housing types.  The probability that any two dwellings will be different in size and 
type more fully captures the diversity of housing types.  This measure, developed by Aurbach (2005), 
is currently included in the LEED-ND draft standards.  To create this measure, detailed data is 
needed for the quantity of dwelling units in different housing types: small single family residence 
(defined as 50’ or less frontage or 1200 square feet or less house size), large single family residence, 
townhouse, apartment/condo, and live/work.  See Aurbach (2005) for a detailed explanation of the 
calculation. 
 The Connectivity/Walkability category has been the focus of much of the new urban 
research, evidenced by the earlier discussion of many travel demand and mode studies of new urban 
developments.  Many of these studies use block size, and density of streets, intersections, and/or 
cul-de-sacs as measurements of street network type.  Intersections, by definition, are 3- and 4-way 
intersections that do not include cul-de-sacs.  Intersections are considered important since they 
denote more connections between streets, thus presumably shorter walking distances and more 
redundancy of routes (therefore less congestion on arterial roads).  I chose the components listed as 
the most clearly linked to the interconnected street network and shorter walking distances.  Area as 
used in the street network calculations is developable area, that is total area less open space and any 
water features.  Street network calculations do not include alleys, but hike/bike paths do count for 
the purposes of calculating walking distance.  Percentage of streets with sidewalks and hike/bike trail 
density are included as measures of the availability of alternative modes.   
The remaining measures are to calculate proximity of residents to important elements in the 
neighborhood.  Other studies have shown the importance of quarter-mile walking distance as a 
determining factor in whether people will choose to walk to retail and parks.  Half-mile distance is 
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used for schools since they may be seen as drawing from a larger area.  Parks are defined as any 
publicly accessible open space, whether or not it is labeled a park.  This includes open squares and 
greens in addition to traditional parks, but excludes wetlands and greenspace “landlocked” by private 
lots.  Functional proximity, suggested in various forms by Talen (2003), Aurbach (2005) and LEED-
ND (2005), is included as a measure of both mix of uses – not just how many exist but how many 
are easily accessible – and walkability.  Thirteen categories are counted: everyday retail, discretionary 
retail, entertainment, educational facilities, private clubs, religious uses, government services, other 
civic buildings, offices, lodging, medical services, public recreational facilities, and light industrial 
(e.g. auto repair, warehouses, nurseries). 
 The Context category is meant to reflect the role of the development in the larger urban 
fabric, but is particularly difficult to quantify.  The question of whether the development is 
considered infill rather than greenfield, and/or is a redevelopment project, is especially important 
because the greenfield/suburban nature of many new urban developments is a common criticism.  
The location and type of development can undermine the advances of many other new urban 
elements in changing vehicle use, decreasing environmental impacts of development, etc.  A 
development can get a “yes” for this indicator if there is existing development on at least three sides, 
or about 75% of the perimeter, or if the property had been developed previously.  The development 
can count as infill even if the surrounding development is conventional suburban neighborhoods, 
largely because of the inability to distinguish quantitatively between this situation and a more urban 
setting.   
The number of entrance/exit points per perimeter length, as suggested by Aurbach (2005) is 
meant to capture the connections between the development and the surrounding uses.  Portions of 
the perimeter than bound on water or otherwise undevelopable land are omitted from the 
calculation.  “Stub-ends” of streets, where the development does not currently connect to an 
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external street but the developers have left open the possibility of future connection, are counted as 
external connections.   The number of transit stops on site or within half mile walking distance  is 
also important to capture the transportation alternatives of the residents. 
 
3.2 Data Collection and Preparation 
 The data required for the new urban index comes primarily from two sources: interviews 
with planners and developers, and the project site plan.  The interviews can be brief telephone 
conversations or email communications simply to gather factual evidence.  These sources can be 
supplemented by information on the neighborhood’s website, the official application for 
development approval, and other materials as available.  Aerial photos are required for context in 
order to see what immediately surrounds the development and study its location within the larger 
urban fabric.  Rather than try to acquire aerial photos for use in GIS for each individual 
development, the necessary determination can usually be made by using online services such as 
Google Earth, Google Maps, and Microsoft Terraserver.  With the site plan to show the boundaries 
of the development, a simple visual evaluation of the surrounding properties on the aerial photos 
will provide the measurement.  Some care must be taken to find an aerial photo as close as possible 
in time to the development approval or start of construction to be most accurate – Microsoft 
Terraserver often contains several old years of USGS aerial photos that can be useful for that 
purpose. 
Care should be taken to obtain a site plan of high quality, showing all interior streets, 
differentiating different land uses and residential housing types, and of sufficient clarity.  Many of 
the site plans available on development websites are insufficient, largely due to low resolution and 
lack of standard map elements such as north arrow, scale bar, and legend.  Obtaining a quality site 
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plan may require asking the developer or planner to send a hardcopy of the plat approval or a high 
resolution digital file.   
In order to perform many of the calculations necessary to build the index, the street network 
of the development will need to be in digital format in a GIS.  If the development is old enough, the 
streets may already exist in a street network file in the public domain or available from ESRI, which 
makes the task relatively easy.  For those developments that are still under construction, the streets 
will likely need to be digitized manually.  Although it is not as precise as more time-consuming 
methods, the fastest way to do this is to import an un-georeferenced jpeg version of the site plan 
into ArcGIS, then use intersections or landmarks visible on both the site plan and your existing 
streets file to “stretch” the site plan so that it matches the scale of the rest of the data.  The new 
streets and property boundary can then be heads-up digitized, paying careful attention to precisely 
matching the ends of line segments at intersections to form an accurate network. 
After the street network is digitized, points will need to be added for the town center, 
schools (if present), and parks in order to calculate proximity.  These can be placed manually using 
the site plan as a guide.  The ArcGIS Network Analyst extension is necessary to make the 
calculations of walkability using street network distance rather than Euclidean distance.  This 
distinction is crucial, since one hypothesis of new urbanism is that the design of the street network is 
critical to the walkability of the neighborhood.  Using Euclidean distance instead would lose all of 
the information of the street network and may lead to inaccurate results. 
After the street network is digitized and converted to a network, junctions will automatically 
be created at each line intersection and dangling endpoint.  These junctions should be visually 
separated into cul-de-sacs and intersections for some of the calculations.  To calculate block size, the 
“Feature to Polygon” conversion tool can be used with the street network to create polygons where 
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the streets form an enclosure.  The remainder of calculations can be performed using area and 
perimeter calculation tools in ArcGIS and formulas in an Excel spreadsheet. 
 It is worthwhile to note the additional (or replacement) components that I would include if 
the data were available.  In situations where more time is available to search for data, or the data are 
more readily available, adding these components may better capture the new urban principles: 
? Percentage of residential units (instead of total area) within walking distance of town 
center/schools/parks.  If fully digitized site plans with parcel boundaries were available, this 
would be a better measure.  Digitizing parcel lines would be prohibitively time consuming, 
and some site plans do not even show individual parcel lines.  [Connectivity/Walkability] 
? Street widths [Connectivity/Walkability] 
? Speed limits on internal streets [Connectivity/Walkability] 
? Setbacks [Connectivity/Walkability] 
? Miles of street lined by trees or buildings within X distance to create a sense of enclosure 
[Connectivity/Walkability] 
? More detailed data on the variety of types and sizes of buildings, e.g. square footage of 
houses rather than lot size, floor-to-area ratio for commercial buildings [Mix of Uses, Mix of 
Housing Types] 
 
3.3 Selecting Developments for Testing 
 One application of the index of new urbanism developed here is to aid in a larger research 
project at the University of North Carolina Department of City and Regional Planning, currently 
being conducted by professors Philip Berke, Yan Song, and David Salvesen.  That study is a 
National Science Foundation (NSF) funded project with the goal to provide guidance to state and 
local governments, planners, designers, and developers on how hazard mitigation can be considered 
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and integrated into the adoption of new urban development plans, codes, and implementation 
practices (NSF Grant #CMS-0407720).   
 Specifically, the larger study involved finding 45 pairs of neighborhoods in the same 
jurisdiction, one new urban and one conventional, of similar size and approved in the same time 
period.  The neighborhoods are all located at least partly in the floodplain.  Planners responsible for 
approving the matched pair developments were then surveyed to assess hazard mitigation strategies 
in place at the time of approval. 
 The neighborhoods used in the study were narrowed down from a list of 649 new urban 
developments detailed in New Urban News’ New Urban Projects on a Neighborhood Scale in the United 
States (2003).  Of that list, 318 new urban developments that include 285,783 dwelling units have 
been completed or are under construction, and an additional 328 projects with 274,053 dwelling 
units are in the planning stage.  Of the 318 developments completed or under construction, 100 are 
at least partly located in the floodplain.  Researchers for the NSF project conducted telephone 
surveys of planners and developers knowledgeable about these neighborhoods in order to collect 
data on characteristics of the neighborhoods and find matching conventional neighborhoods.  From 
this list, the 45 matched pairs were identified to receive the longer survey regarding hazard 
mitigation strategies.   
 One curious finding in the telephone surveys was that a significant number of the 
neighborhoods on the New Urban News list had changed substantially since the data was included 
on the list, sometimes to the point of no longer being considered “new urban” by the local planner.  
This finding is what initially brought up the idea of how to accurately classify neighborhoods as new 
urban or conventional, since simply being identified on the New Urban News list was not 
necessarily sufficient.  Moreover, the developments on the list varied substantially in there adherence 
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to new urban principles, so the validity of classifying them as simply new urban or not seemed 
questionable.  This dilemma provided the inspiration for the new urban index developed here. 
 In order to apply the new urban index, five neighborhoods were selected from the list of 
new urban neighborhoods included in the NSF telephone surveys.  These neighborhoods were 
selected based primarily on the availability of a high-quality site plan, as described above, to obtain 
measurements.  The neighborhoods were selected to represent a range of sizes and locations, with 
some differentiation in perceived adherence to new urban principles.  Summary information on the 
neighborhoods is included below in Table 2, and site plans and aerial photos of the neighborhoods 
are located in Appendix B.   
Table 2. General Characteristics of Test Neighborhoods 
  Location Percent 
Complete 
Acres 
Dwelling 
Units 
Land Uses 
New Urban       
Afton Village Concord, NC 85% 175 574 Residential, Commercial/Office, Institutional 
Avalon Park Orlando, FL 62% 1859 4449 Residential, Commercial, Schools 
Cherry Hill 
Village Canton, MI 40% 338 1090 
Residential, Commercial, Office, 
Civic 
Cheshire Black Mountain, NC 50% 47 111 
Residential, Commercial, 
Recreation  
Turtle Creek 
Village 
Round Rock, 
TX 33% 177 695 Residential, Day care 
Conventional       
Hunter's Creek Orlando, FL 100% 4000 8939 Residential, Commercial, Schools, Nursing Home, Golf course 
Bradley Pointe Savannah, GA 17% 279 950 Residential, Recreation 
 
 In addition, two conventional neighborhoods, among the matched pairs included in the NSF 
study, were selected to help calibrate the index.  The Hunter’s Creek neighborhood was specifically 
selected to represent a “hybrid” development as discussed above.  The neighborhood has a mix of 
land uses not typically found in conventional developments, but the design of streets and homes is 
still distinctly suburban.  How this development scores on the new urban index relative to the other 
developments will be indicative of how the selection of index components and weighting scheme 
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affect the classification of a particular development.  Bradley Pointe was selected as an even more 
conventional suburban neighborhood to serve as comparison. 
All of the new urban neighborhoods are in some stage of construction, which is typical of 
the current state of new urban developments across the country.  The concept gained prominence in 
mid 1990s, and it took years for designs to be developed and entitlements secured, thus many new 
urban developments did not start construction until the late 1990s or more recently. 
 The application of the new urban index draws substantially on the research already 
conducted by the NSF researchers in that the data for many of the new urban components in the 
index was obtained through the telephone surveys of local planners and developers.  In addition, the 
site plans used to measure the remaining characteristics were obtained by the NSF researchers in the 
process. 
 One potential concern may be that selection bias has been introduced into the index as a 
result of using neighborhoods in the NSF study to calibrate and test the index.  By definition, all 
of the neighborhoods selected for testing are at least partly located in the floodplain.  This 
characteristic may indeed induce some bias, although it is likely to be in favor of increased open 
space in the development.  The potential bias should be taken into consideration in interpreting 
the results of the tests of the index. 
 
3.4 Calculating the New Urban Index 
 After measuring the components discussed earlier in this section, substantial value has 
already been created.  Simply having a set of comparative metrics for a set of neighborhoods allows 
for insightful analysis and research.  Each component has a different set of units and range of 
values, however, so in order to combine them each component must be converted to a common 
scale.  Since many components are already calculated on a percentage basis, I decided to scale other 
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components to a zero to one scale as well.  Scaling implies the selection of an “ideal” or high value 
for a particular component, independent of the particular values for the test neighborhoods, then setting that 
value equal to one.  The actual measurements for test neighborhoods are then divided by the high 
value to determine what percentage they comprise.  Since the test neighborhoods were selected 
more or less at random, rather than for being “ideal” new urban developments, they cannot be used 
to establish high values for components. 
 The full description of scaling criteria used to convert each component is located in 
Appendix A in Table A-1.  Boolean components were easily scaled such that yes equals one and no 
equals zero.  Most percentage values transferred directly, with a few exceptions.  In cases where the 
high value could not or should not be 100%, the high value was set at a lower value and data re-
scaled to accommodate.  For example, a neighborhood cannot have 100% of its area in open space 
or civic space, otherwise it would not be a neighborhood.  A high value of 50% was given for open 
space, such a neighborhood with 60% open space would receive a one, and a neighborhood with 
30% open space would receive a 0.6 on the new scale.    
Most of the scaling criteria are written as “scaled to 1 = XX or greater,” implying that values 
greater than the established high value will also be given a value of one.  None of the scaled values 
should exceed one.  Most of the measurements were created such that higher values reflect more 
new urban characteristics, but there are two exceptions.  For average block size, a smaller number is 
indicative of greater walkability, one of the new urban principles.  The calculation to scale average 
block size was therefore inversed accordingly.  In addition, cul-de-sacs as a percentage of all 
junctions, usually associated with lower connectivity and walkability, was subtracted from one to be 
scaled appropriately.   
 To give an example of scaling, take the component of intersection density.  The native units 
of this component are intersections per square mile of developable area (omitting water and open 
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space).  Both Aurbach (2005) and LEED-ND include this component in their analysis, and both 
describe a value of at least 300 intersections per square mile to be high.  In the case of LEED-ND, a 
value of 300 is required for a neighborhood to gain credit for the element.  In scaling the 
measurements from my test neighborhoods, therefore, I divided each value by 300 to convert it to a 
percentage of the “high” value.  Any values over 300, for example the neighborhood of Cheshire 
with a raw value of 596, receive the highest possible score of one. 
 In cases where guidance or justification for the high value of a particular component was 
available from LEED-ND or another source, these sources were used.  Where multiple levels of 
credit were available in LEED-ND, the value corresponding to the highest credit was used.  These 
sources are also noted in Table A-1 for reference.  In the limited number of cases where no 
additional source was available, and scaling was not irrelevant, I used my judgment in determining a 
high value.  These cases include the “capping” of percentages for percentage area in commercial, 
open space and civic uses, and percentage of non-single-family-detached housing, to reflect the 
reality that neighborhoods cannot or should not achieve the maximum of 100%.  The only other 
case was hike/bike trail density, where best judgment was used.   
 Once the components are scaled to a common scale of zero to one, I used two methods for 
combining them into a total score.  The first method simply averages the values of the 20 
components.  The second averages the components within each of the four categories, then 
averages the four categories.  This method reduces the relative weight of components that may be 
somewhat correlated, such as those measuring the connectivity of the street network.  Both of these 
total scores is easiest to understand as a percentage of the total possible score if a neighborhood met 
all of the high values established for components.   
 This analysis differs significantly from those presented in the LEED-ND draft standards and 
Aurbach (2005) in that I emphasize maintaining the variability within each component to reflect the 
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variability between the neighborhoods.  Both LEED-ND and Aurbach (2005) categorize each 
component into an integer value of “credits” or “stars,” respectively.  I prefer a continuous scale to 
categorization because I perceive that preserving variability imposes less subjective judgment on the 
calculations, above what must be done in setting the high value for scaling purposes.  This difference 
also reflects the different purposes of this index and the standards of LEED-ND – it is inherent in 
the mission of LEED-ND that they set a standard and simply determine whether or not a 
neighborhood meets that standard.  It is my purpose, however, to care about those neighborhoods 
that do not meet the high value or standard.  How close they come to meeting the standard is still 
valuable information and a basis of comparison.  I can and have used the LEED-ND standards to 
help set the high value for scaling purposes, where applicable.   
The resulting index developed here emphasizes setting a common platform for evaluation 
and comparison, rather than setting a standard.  Therefore there is no magic number for the total 
score, above which neighborhoods may be considered new urban.  In fact, comparisons of the total 
score are less important than comparisons on a particular component or category.  
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4.  Results 
 The full results for the five new urban and two conventional test neighborhoods appear in 
Appendix A in Table A-2.  The figures in that table are raw measurements in the native units for 
each component.  For convenience, summary statistics for the five new urban test neighborhoods 
are included below in Table 3.  Even within a set of neighborhoods that claim to be new urban, 
there is substantial variation in the components measured.  For example, intersection density ranges 
from 173.77 to 596.27 intersections per square mile.  Two examples of relatively high and low street 
network connectivity are shown below, for the Cheshire and Avalon Park new urban 
neighborhoods, with the Hunters Creek conventional neighborhood shown for comparison.  
Hunter’s Creek has even lower connectivity measures than the new urban neighborhoods, with only 
76.53 intersections per square mile. 
 
Figure 1. Street networks for a 600’ x 600’ area in Cheshire, Avalon Park and Hunters Creek neighborhoods, 
with intersections shown in red 
 
 These differences in street network are reflected in the variability in area within quarter-mile 
walking distance of the town center, 12% to 88% of area.  There is also a difference in the categories 
of non-residential uses present in that quarter-mile walking distance – from one to seven different 
uses.  All of the neighborhoods have excellent provision of sidewalks, but some have included more 
significant quantities of hike/bike trails for alternative transportation.   
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Table 3. Summary Statistics for New Urban Test Neighborhoods 
Attribute Native units Average Min Max 
Mix of uses      
  Activity center? yes/no 0.80 0 1 
  Mixed use buildings? (vertical mix) yes/no 0.60 0 1 
  Retail and office space percentage of area 8% 0% 23% 
  Open space/recreation percentage of area 32% 20% 43% 
  Civic/institutional space percentage of area 3% 0% 7% 
Mix of housing types     
  Average residential density units/residential acre 5.80 4.22 6.71 
  Non single-family dwelling units percentage of DUs 46% 31% 80% 
  
Probability of different housing size or 
type 
chance that random 
selections will be 
different 
62% 47% 74% 
Connectivity/Walkability     
  Average block perimeter feet 1695.42 1139.95 2250.88 
  
Intersection density intersections/sq. mile of developable area 272.55 173.77 596.27 
  
Proportion of cul-de-sacs percentage of total intersections 5% 2% 12% 
  Percentage of streets with sidewalks 
percentage of street 
miles 100% 100% 100% 
  
Hike/bike trail density miles/sq. mile of total area 5.73 2.26 10.95 
  
Quarter mile walking distance of town 
center percentage of area 36% 12% 88% 
  Half mile walking distance of school percentage of area 18% 0% 58% 
  
Quarter mile walking distance of parks 
& recreation percentage of area 76% 58% 93% 
  
Non-residential uses within quarter mile 
walking distance of town center or 
centroid 
count 1 - 13 4.80 1 7 
Context     
  Infill/redeveloped? yes/no 0.40 0 1 
  External access points 
access 
points/perimeter 2.30 0.72 3.20 
  
Public transit stop on site or within half 
mile walking distance of boundary? yes/no 0.40 0 1 
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 The scaled measurements for each component and calculations for the total scores are 
included in Table A-3 in Appendix A.  Although careful analysis of each component is useful, it may 
be particularly helpful to study the differences in neighborhoods based on the four categories of 
components since each comprises a significant element of the new urban principles.  An averaged 
score for a set of components aiming to capture similar aspects of a neighborhood may provide a 
more reliable understanding of how the neighborhood functions than the score for a single 
component.  A summary of the category and total scores appear in Table 4 below.   
Table 4. Category Scores and New Urban Index for Test Neighborhoods 
Category 
Afton 
Village 
(175 ac) 
Avalon 
Park 
(1859 ac)
Cherry 
Hill 
Village   
(338 ac) 
Cheshire 
(47 ac) 
Turtle 
Creek 
Village    
(177 ac) 
Hunter's 
Creek 
(4000 ac)
Bradley 
Pointe 
(279 ac)
Mix of Uses 60% 60% 30% 65% 14% 31% 5% 
Mix of Housing Types 65% 59% 46% 53% 44% 50% 37% 
Connectivity/Walkability 66% 58% 60% 79% 61% 40% 33% 
Context 14% 4% 16% 84% 78% 38% 4% 
           
TOTAL SCORE (all 
components averaged) 
57% 51% 44% 73% 49% 39% 22% 
Weighted score (4 
categories averaged) 
52% 45% 38% 70% 49% 40% 20% 
 
 There is considerable variation in scores between and within categories.  For example, the 
scores for the Mix of Uses category range from 14% to 65% even among new urban neighborhoods.  
The Context category offers even more variability, with three out of five new urban neighborhoods 
scoring very low (4% - 16%) and only two scoring highly (78% and 84%).  Since the components of 
the Context category include whether a neighborhood is infill or redevelopment, access to transit 
and external access points, this finding may support the perception that the siting of new urban 
neighborhoods tends to occur in greenfield suburban locations not connected to the urban fabric.   
 Although three new urban neighborhoods (Afton Village, Avalon Park and Turtle Creek 
Village) have similar total scores of 49% to 57%, their values for the categories are quite different.  
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Turtle Creek Village scores better than both Afton Village and Avalon Park in the Context category, 
but very poorly on Mix of Uses since it has only one non-residential use and does not have a real 
town center.  Afton Village and Avalon Park score similarly in all categories, with Afton Village 
slightly higher, even though the neighborhoods are vastly different sizes – 175 acres compared to 
1859 acres.  The next section will discuss in greater detail the potential biases for small and large 
neighborhoods based on the construction of the index.  
 The purpose for including conventional neighborhoods in the testing was to evaluate 
whether the index would capture the full range of differences between the two ends of the new 
urban and conventional spectrum.  The conventional neighborhoods performed as expected, with 
scores significantly lower than the new urban neighborhoods.  The total score for Hunter’s Creek 
was actually very similar to the lowest-scoring new urban development, Cherry Hill Village.  
Hunter’s Creek is really a hybrid new urban and conventional neighborhood, scoring relatively well 
on Mix of Housing Types and Context due to the quantity of multi-family housing and provision for 
transit, but poorly on Connectivity due to a suburban street pattern with many cul-de-sacs 
(illustrated in Figure 1 and Appendix B).  Bradley Pointe scored worst in all categories, which makes 
sense since it most closely embodies the opposite of new urban principles.   
 There is some difference between the unweighted (average of all 20 components) and 
weighted (average of 4 category averages) total scores, with the latter being slightly lower in all cases 
except for Hunter’s Creek.  The reason is likely that there are simply more components in the 
Connectivity/Walkability category than other categories, so that aspect may be over-represented in 
the unweighted score.  Although the score is referred to as “weighted”, the four categories are 
averaged evenly, in the absence of justification otherwise. 
 To the extent that components in the same category measure similar elements, counting 
the total score based on the category averages may be seen as less biased.  Correlation matrices for 
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each category of components are included in Table A-4.  Although several relatively high 
correlations exist, I believe that they are not problematic.  For example, block size and walking 
distance to parks is highly correlated, but I cannot necessarily conclude that they are duplicative.  
Walking distance to parks is more than simply a factor of block size – it is also influenced by the 
location and distribution of parks relative to the street network.  Similarly, a high correlation exists 
between whether a neighborhood contains vertically mixed use buildings and the percentage of open 
space.  These two characteristics probably have little to do with each other except that they may be 
seen as easily marketable by developers, thus included more often together.  Simply because a 
correlation exists in the small sample used for testing does not indicate a need for removal of 
components.   
 Some correlations make sense, such as the correlation between access to transit and 
whether the development is infill or redevelopment.  It makes sense that transit would be more 
likely to be available to neighborhoods that are not as far from other development, such that bus 
lines would not require a major extension to service them.  I was most interested to establish that no 
strong correlations exist between components attempting to quantify the street network: block size, 
intersection density, and proportion of cul-de-sacs. 
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5. Discussion 
 The purpose of creating this index was to offer an option for describing a neighborhood 
other than a simple binary classification of new urban or conventional.  The resulting total scores for 
each development offer this kind of continuous variable, but more telling are the category scores.  A 
total score still does not offer insight into what aspects of new urbanism the neighborhood 
incorporates well, and several neighborhoods may score equally well (or poorly) on a total score for 
very different reasons.  The question of whether equal total scores indicate equal adherence to new 
urban principles depends on whether one believes that the categories and components as I have 
designed them are equally important.  There is a case for weighting some components more than 
others, to better reflect the emphasis of the Charter for the New Urbanism, though I was reluctant 
to do so without solid justification. 
A consideration in creating the index was that a “line” should not be created, such that 
neighborhoods scoring higher would be considered new urban, and those not, conventional.  The 
index as designed here sees the two concepts as endpoints on a spectrum, with many hybrid 
possibilities in between.  The results reflect this fact, with most of the neighborhoods scoring 
somewhere in the middle of the range, incorporating some elements of new urbanism well, and 
others not.  The scoring produced a range of values among the test neighborhoods and across 
categories, as expected.  Conventional neighborhoods scored lower on the index than developments 
claiming to be new urban, as expected. 
 The real question at hand is whether the index has captured the differences in 
neighborhoods that we can see qualitatively.  We also need to be able to adequately explain why one 
neighborhood scored much higher than another.  For example, take the highest and lowest scoring 
new urban neighborhoods, Cheshire and Cherry Hill Village.  Many of the characteristics of the two 
neighborhoods are similar – neither has a school within walking distance, both have a defined town 
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center, similar measurements for mix of housing types, and a similar number of access points per 
mile of perimeter.  But there the similarities stop.  Table 5 below shows selected components for 
each neighborhood where they differ substantially. 
Table 5. Selected Measurements for Cheshire and Cherry Hill Village 
Attribute 
Cheshire    
(47 ac) 
Cherry Hill 
Village       
(338 ac) 
Mix of uses 65% 30% 
  Mixed use buildings? (vertical mix) 1 0 
  Percentage retail and office space 23% 2% 
  Percentage open space/recreation 40% 20% 
Mix of housing types 53% 46% 
  Average residential density 6.14 4.22 
Connectivity/Walkability 79% 60% 
  Average block perimeter 1139.95 1641.48 
  Intersection density 596.27 207.06 
  Proportion of cul-de-sacs 12% 2% 
  
Percentage of area within quarter mile walking 
distance of town center 88% 16% 
  
Number of non-residential uses within quarter 
mile walking distance of town center 7 3 
Context 84% 16% 
  Infill/redeveloped? 1 0 
  
Public transit stop on site or within half mile 
walking distance of boundary? 1 0 
      
TOTAL SCORE (all components averaged) 73% 44% 
Weighted score (4 categories averaged) 70% 38% 
 
 These measurements tell us that Cheshire has done a better job in designing their town 
center – it is bigger as a proportion of their total area, with a greater variety of nonresidential uses, 
and vertically mixed buildings.  The uses included in Cheshire’s town center are: discretionary retail, 
entertainment, offices, lodging, medical, public recreation, and a garden center.  Cherry Hill Village 
includes only retail, office and civic uses, although there was admittedly less information available 
about it than Cheshire. 
 The street network for Cheshire is generally more dense – blocks are smaller, there are more 
intersections by area, and the housing is more dense.  The measurements for Cheshire’s street 
 34
Designing a Quick Index of New Urbanism                                                                                                       L. Crooks 
network are better overall, despite having relatively more cul-de-sacs.  These numbers can be seen 
visually in the site plans of the two neighborhoods, shown below in Figures 2 and 3. 
 
Figure 2. Site Plan for Cheshire 
 
 
Proposed as 
separate project 
 
 
 
 
 
 
 
 
 
 Town CenterFigure 3. Site Plan for Cherry Hill Village 
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 Cheshire has a better location, much closer to the town of Black Mountain, NC than Cherry 
Hill Village is to Canton, MI.  This location means that Cheshire is considered infill, even though it 
was a greenfield site, because there is existing development on three sides of the boundary.  In 
addition, Cheshire is served by local bus service, whereas Cherry Hill Village is not.  In the case of 
Cherry Hill Village, bus service does not appear to exist in either the township or county, so the lack 
of service may be uncontrollable on the part of the developer. 
 Another major difference between Cheshire and Cherry Hill Village is how much area is 
within walking distance of the town center.  While this is partly a function of the street network 
measurements, it is also based on the relative location of the center to the rest of the neighborhood 
and the design of the street network beyond block size.  In Cherry Hill Village, the development is 
actually in several pods that are separated along through roads.  While the town center is located in 
the middle of the neighborhood, it is still not accessible by most the residents due to the distance 
that would need to be traveled on the larger roads.  This is where the importance of including the 
walkable area measurements is important, because even though they may correlate somewhat, block 
size and intersections simply do not capture this information. 
 Another possible reason for Cheshire scoring so well is that it is a very small development – 
47 acres in total, compared to 338 for Cherry Hill Village.  Since each neighborhood has one town 
center, size alone would imply that a greater percentage of the area in Cheshire is within walking 
distance of the town center.  Although this may be seen as a potential bias in these calculations, a 
similar problem occurred with the other larger neighborhoods.  Each of the neighborhoods tested 
here has only one town center, although I would have calculated walking distance based on more 
than one had they existed.  To be counted as a town center, there needed to be more than one non-
residential use and/or a public green space or square to define the space.  A single convenience store 
or neighborhood pool does not count.  This analysis indicates that the lack of multiple town centers 
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may be a common problem with larger new urban neighborhoods that should be addressed by 
further research.   
 On the other hand, there is a potential bias against small developments in the calculations 
for walking distance to schools and provision of public transit.  Walkable schools is ideal, but 
planners cannot realistically expect all smaller neighborhoods to have their own school, simply 
because there is not enough demand within the neighborhood.  Larger neighborhoods would be 
more likely to warrant having their own school on site.  Whether a neighborhood is within walking 
distance to schools also may have less to do with the developers’ choice than how schools are built 
in many areas of the country – often, fewer large schools are preferred to many smaller schools, 
which would be easier to walk to.  It is a similar situation with transit – even if housing is relatively 
dense, smaller neighborhoods may not be able to create the ridership to warrant their own transit 
stop.  In fact, the development office at Afton Village (175 acres) told me that they had a transit stop 
last year, but it was cancelled due to lack of ridership.   
 One could argue that new urban developments, in order to adequately provide for schools 
and transit, should locate themselves close to existing facilities to avoid this problem.  Without 
knowing the specifics of each situation, it is hard to make such a conclusion since there is so much 
variation in each community.  For example, sometimes schools themselves are sited so poorly that 
they are not walkable, even if a neighborhood is located nearby.  For the purposes of this analysis, 
however, size has been accounted for as much as possible by using components normalized by 
acreage, and potential biases for or against large developments have been taken into account in the 
interpretation of results.  It is worth noting that Cheshire received the highest score regardless of the 
fact that it does not have a walkable school – clearly the bias against small developments is not 
insurmountable. 
 37
Designing a Quick Index of New Urbanism                                                                                                       L. Crooks 
 Coming back to the central question of whether the index adequately captures the relevant 
new urban aspects of neighborhoods, I believe the answer is yes.  While simply relying on the total 
scores to communicate all the information about each neighborhood would be overreaching, I 
believe that the raw measurements and category scores offer a real way to quantify the differences 
that we see qualitatively in site plans and hear in interviews with planners.  There is undoubtedly 
some potential biases present between very small and very large neighborhoods, and in the selection 
of components to measure, and these should be taken into account in interpreting the results. 
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6. Conclusions 
 In summary, the process of measuring new urban neighborhoods is valuable, and 
quantifying what we can already evaluate qualitatively can be a useful tool in the research and 
application of neighborhood design.  Whether or not the total index score as described here is 
trusted as adequately capturing the principles of new urbanism is debatable, but the system can be 
adapted for use in different situations.  With more detailed information, the more design-related 
aspects of new urbanism can be incorporated, and the measurements refined.   
 The issue of hybrid developments is clearly significant, since the test of the index revealed 
that all of the neighborhoods chosen score somewhere in the middle.  None of them would likely 
merit LEED-ND certification, but they are all far from the conventional suburban neighborhood.  
Understanding how they are different will aid in their evaluation.  In fact, the ability to quantify the 
differences between new urban neighborhoods may help in the debate over the merits of the 
concept, since there is some disagreement over the difference between the ideals of new urbanism 
and how it has been applied in practice.  For example, the index can be expanded to include areas 
where new urbanism principles are seen to be lacking, such as environmental integrity, with 
measurements such as fragmentation of open space and whether critical habitats are protected. 
 I believe that the methods presented here improve upon existing methods for evaluating 
neighborhoods in offering a more comprehensive approach designed to maximize the options for 
evaluating variability between neighborhoods.  This approach cannot replace the truly 
comprehensive systems such as LEED-ND but can fill a niche for an evaluation that is much more 
easily and quickly applied.  The result is a tool with the great potential to aid planning researchers 
and practitioners. 
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Appendix A. Detailed Methods and Results 
 
Table A-1. Criteria for Conversion of Components 
Attribute    Native Units Conversion
Source for Conversion 
Criteria 
Mix of uses     
  Activity center? yes/no yes = 1, no = 0   
  Mixed use buildings? (vertical mix) yes/no yes = 1, no = 0   
  Percentage retail and office space percentage of area scaled to 1 = 50% or greater   
  Percentage open space/recreation percentage of area scaled to 1 = 50% or greater   
  Percentage civic/institutional space percentage of area scaled to 1 = 25% or greater   
Mix of housing types     
  Average residential density units/residential acre scaled to 1 = 15 or greater Adapted from LEED-ND 
  
Percentage of dwelling units that are not single-family 
detached percentage of dwelling units scaled to 1 = 75% or greater   
  
Probability that any two dwellings will be different in 
type or size 
percentage chance random 
selections will be different 
1 = random selection of houses is different, 0 
= all houses are same type and size 
Adapted from Aurbach 
(2005) 
Connectivity/Walkability     
  Average block perimeter Feet scaled to 1 = 1050 feet or less (inversed) Adapted from LEED-ND 
  Intersection density 
intersections/sq. mile of 
developable area scaled to 1 = 300 intersections or greater 
Adapted from LEED-ND 
and Aurbach (2005) 
  Proportions of cul-de-sacs percentage of total junctions 1 minus percentage of cul-de-sacs   
  Percentage of streets with sidewalks percentage of street miles no scaling   
  Hike/bike trail density miles/sq. mile of total area scaled to 1 = 10 miles or greater   
  
Percentage of area within quarter mile walking 
distance of town center percentage of area no scaling 
Adapted from Aurbach 
(2005) 
  
Percentage of area within half mile walking distance 
of school percentage of area no scaling 
Adapted from Aurbach 
(2005) 
  
Percentage of area within quarter mile walking 
distance of parks & recreation percentage of area no scaling 
Adapted from Aurbach 
(2005) 
  
Number of non-residential uses within quarter mile 
walking distance of town center or centroid count 1 - 13 scaled to 1 = at least 7 categories 
Adapted from LEED-ND 
and Aurbach (2005) 
Context     
  Infill or redeveloped? yes/no yes = 1, no = 0   
  
External access points per mile of traversable 
perimeter access points/perimeter scaled to 1 = 6 points/mile or greater Adapted from LEED-ND 
  
Public transit stop on site or within half mile walking 
distance of boundary? yes/no yes = 1, no = 0 Adapted from LEED-ND 
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Table A-2. Raw Measurements of Test Neighborhoods 
Attribute  Native units 
Afton 
Village 
(175 ac) 
Avalon 
Park 
(1859 ac) 
Cherry Hill 
Village   
(338 ac) 
Cheshire    
(47 ac) 
Turtle Creek 
Village      
(177 ac) 
Hunter's 
Creek     
(4000 ac) 
Bradley 
Pointe 
(279 ac) 
Mix of uses           
  Activity center? yes/no 1 1 1 1 0 1 0
  Mixed use buildings? (vertical mix) yes/no 1 1 0 1 0 0 0
  Percentage retail and office space percentage of area 10% 3% 2% 23% 0% 5% 0%
  Percentage open space/recreation percentage of area 35% 43% 20% 40% 21% 18% 14%
  Percentage civic/institutional space percentage of area 3% 2% 2% 0% 7% 2% 0%
Mix of housing types    
  Average residential density units/residential acre 6.71 6.47 4.22 6.14 5.45 5.25 4.21
  
Percentage of dwelling units that are 
not single-family detached 
percentage of dwelling 
units 80% 46% 31% 36% 37% 50% 30%
  
Probability that any two dwellings will 
be different in type or size 
chance random selections 
will be different 51% 74% 67% 69% 47% 50% 42%
Connectivity/Walkability    
  Average block perimeter feet 1840.94 2250.88 1641.48 1139.95 1603.86 2939.33 2500.00
  Intersection density 
intersections/square mile 
of developable area 174.04 173.77 207.06 596.27 211.61 76.53 89.65
  Proportions of cul-de-sacs 
percentage of total 
junctions 3% 2% 2% 12% 8% 22% 31%
  Percentage of streets with sidewalks percentage of street miles 100% 100% 100% 100% 100% 100% 90%
  Hike/bike trail density miles/sq mile of total area 3.66 2.26 6.33 5.47 10.95 0.41 0.00
  
Percentage of area within quarter mile 
walking distance of town center percentage of area 38% 12% 16% 88% 27% 8% 34%
  
Percentage of area within half mile 
walking distance of school percentage of area 58% 29% 0% 0% 0% 11% 0%
  
Percentage of area within quarter mile 
walking distance of parks & recreation percentage of area 67% 58% 89% 93% 76% 9% 20%
  
Number of non-residential uses within 
quarter mile walking distance of town 
center or centroid 
count 1 - 13 6 7 3 7 1 6 1
Context    
  Infill/redeveloped?  yes/no 0 0 0 1 1 0 0
  
External access points per mile of 
traversable perimeter access points/perimeter 2.54 0.72 2.91 3.20 2.12 0.86 0.71
  
Public transit on site or within half 
mile walking distance of boundary? yes/no 0 0 0 1 1 1 0
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Table A-3. Calculation of New Urban Index for Test Neighborhoods 
Attribute 
Afton 
Village 
(175 ac) 
Avalon 
Park 
(1859 ac) 
Cherry Hill 
Village    
(338 ac) 
Cheshire 
(47 ac) 
Turtle Creek 
Village      
(177 ac) 
Hunter's 
Creek   
(4000 ac) 
Bradley 
Pointe  
(279 ac) 
Mix of uses      60% 60% 30% 65% 14% 31% 5% 
  Activity center? 1.00     1.00 1.00 1.00 0.00 1.00 0.00 
  Mixed use buildings? (vertical mix) 1.00 1.00    0.00 1.00 0.00 0.00 0.00 
  Percentage retail and office space      0.20 0.06 0.05 0.45 0.00 0.10 0.00 
  Percentage open space/recreation      0.70 0.86 0.39 0.80 0.43 0.35 0.27 
  Percentage civic/institutional space      0.13 0.08 0.06 0.00 0.26 0.07 0.00 
            
Mix of housing types 65% 59% 46% 53% 44% 50% 37% 
  Average residential density      0.45 0.43 0.28 0.41 0.36 0.35 0.28 
  Percentage of dwelling units that are not single-family detached      1.00 0.61 0.42 0.48 0.49 0.66 0.40 
  Probability that random dwellings are different in type or size      0.51 0.74 0.67 0.69 0.47 0.50 0.42 
            
Connectivity/Walkability      66% 58% 60% 79% 61% 40% 33% 
  Average block perimeter      0.57 0.47 0.64 0.92 0.65 0.36 0.42 
  Intersection density 0.58     0.58 0.69 1.00 0.71 0.26 0.30 
  Proportion of cul-de-sacs      0.97 0.98 0.98 0.88 0.92 0.78 0.69 
  Percentage of streets with sidewalks 1.00 1.00    1.00 1.00 1.00 1.00 0.90 
  Hike/bike trail density 0.37     0.23 0.63 0.55 1.00 0.04 0.00 
  
Percentage of area within quarter mile walking distance of town 
center 
0.38     0.12 0.16 0.88 0.27 0.08 0.34 
  Percentage of area within half mile walking distance of school 0.58     0.29 0.00 0.00 0.00 0.11 0.00 
  
Percentage of area within quarter mile walking distance of 
parks & recreation 
0.67     0.58 0.89 0.93 0.76 0.09 0.20 
  
Number of non-residential uses within quarter mile walking 
distance of town center or centroid 
0.86     1.00 0.43 1.00 0.14 0.86 0.14 
            
Context    14% 4% 16% 78%84% 38% 4% 
  Infill or redeveloped?      0.00 0.00 0.00 1.00 1.00 0.00 0.00 
  External access points per mile of traversable perimeter 0.42     0.12 0.49 0.53 0.35 0.14 0.12 
  
Public transit stop on site or within half mile walking distance 
of boundary? 
0.00     0.00 0.00 1.00 1.00 1.00 0.00 
            
  TOTAL SCORE (20 components averaged) 57% 51% 44% 73% 49% 39% 22% 
  Weighted score (4 categories averaged) 52% 45% 38% 70% 49% 40% 20% 
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Table A-4. Correlation Matrices for Raw Component Values 
MIX OF USES 
activity 
center vertical mix commercial OS civic         
Activity center?      1.000
Mixed use buildings? (vertical mix) 0.548 1.000      
Percentage retail and office space      0.524 0.662 1.000
Percentage open space/recreation 0.553 0.960 0.608 1.000      
Percentage civic/institutional space -0.336 -0.180 -0.393 -0.069 1.000      
            
MIX OF HOUSING TYPES density non-SFR diversity        
Average residential density        1.000
Percentage of dwelling units that are not 
single-family detached 0.689 1.000        
Probability that any two dwellings will be 
different in type or size 0.331 -0.134 1.000        
            
CONNECTIVITY block     intersection cul-de-sac sidewalks hike/bike
town 
center school parks
non-res 
uses 
Average block perimeter 1.000
Intersection density -0.810 1.000
Cul-de-sacs as percentage of total intersections 0.571 -0.260 1.000
Percentage of streets with sidewalks -0.369 0.325 -0.772 1.000
Hike/bike trail density -0.755 0.398 -0.560 0.479 1.000
Percentage of area within quarter mile walking 
distance of town center -0.685 0.882 0.052 -0.037 0.201 1.000
Percentage of area within half mile walking 
distance of school 0.117 -0.233 -0.428 0.278 -0.245 -0.142 1.000
Percentage of area within quarter mile walking 
distance of parks & recreation -0.953 0.703 -0.770 0.524 0.760 0.473 -0.023 1.000
Number of non-residential uses within quarter 
mile walking distance of town center or 
centroid 0.016 0.358 -0.276 0.515 -0.349 0.238 0.527 0.041 1.000
            
CONTEXT infill         external transit 
Infill/redeveloped?        1.000
External access points per mile of traversable 
perimeter 0.500 1.000        
Public transit stop on site or within half mile 
walking distance of boundary? 0.730 0.168 1.000             
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Appendix B. Illustrations of Test Neighborhoods 
 
 
 
 
Figures 4a and 4b. Site Plan and 2001 Aerial Photo of Afton Village 
    A -  5
Designing a Quick Index of New Urbanism                                                                                                       L. Crooks 
 
 
Figure 5a. Site Plan for Avalon Park
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Figure 5b. Aerial Photo of Avalon Park (2005) 
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Figures 6a and 6b. Site Plan and 2002 Aerial Photo of Cheshire
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Figure 7a. Site Plan for Cherry Hill Village
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Figure 7b. Aerial Photo of Cherry Hill Village (2005)
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Figure 8a. Site Plan for Turtle Creek Village
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Figure 8b. Aerial Photo of Turtle Creek Village (2005)
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Figure 9. Aerial Photo of Hunter’s Creek (2005) 
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Figure 10. Aerial Photo of Bradley Pointe (2005) 
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